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WIND - September 24, 1998
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WIND - January 10, 1997
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WIND - June 25, 1998
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A ]

Associated IMF Bz turnin

g events

(Within expected time + 15 min)

Type Date IMF Bn (nT) WF Bs (nT)
Events Events
Sep 18, 1997 No Mo
Oct 1, 1997 No Mo
Oct 10, 1997 Yes No
Nov 22, 1997 No No
SS Apr7,1998 No No
May 3, 1998 No No
May 29, 1998 No Yes
Sep 24, 1998 Yes No
Jan 10, 1997 No No
Aug 9, 1997 Yes No
Oct 23, 1997 No No
PB Novi, 1997 No No
Dec 10, 1997 No No
Sep 8, 1998 No Yes
Oct 2, 1998 No No
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Dripping, Tilting Bucket Model
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TRIGGERING MECHANISMS

1. Magnetic Reconnection Precursor IMF B, will lead to
near-tail plasma sheet density (Lennartsson and Shelley,
1986) and thermal pressure (Borovsky et al., 1998)
enhancements. Tail compression will cause cross-tail
current sheet thinning and magnetic reconnection as
discussed in Coroniti and Kennel (1 972).

2. Current Disruption Decrease in tail diameter and also
current sheet compression both lead to cross-tail current
density enhancements. Plasma instabilities (Papadopoulos,
1979 and Chang et al., 1990) can lead to current sheet
disruption (Lui et al., 1990).




SUMMARY AND CONCLUSIONS

|. Substorm triggering mechanism can be studied using
interplanetary shock events. Effects in the magnetotail are
large, clear and have small time uncertainties.

. Interplanetary precursors play a major role in the triggering
of substorms, pseudobreakups or nothing (quiescent events).
Shock triggering geomagnetic activity can now be predicted?

. Effects of magnetotail compression are well understood.
Spedific triggering mechanisms should be tested in this light.




FIG. 13.21. Schemalic
illustration of the changes in
magnetic field and plasma sheet
expected in the situation where
the reconnechion rate on the
dayside exceeds that on the
nightside. Increased magneto-
pause flaring, plasma-sheet
thinning, and earthward motion
of the tail current are the main

effects.
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L IMF nontesrd tuning ovent s idantiiog .

1) the turning occurred after a period (= 30 min) of predominantly negative IMF B, at<-2nT.

2) B, remained elevated for at least 10 min with at least one point at least 2.5 nT higher than at the turning

onset.

L IMF southwan A

1) The IMF B, > 2 nT for more than 5 hr.
2) and then, the IMF B, < - 1.5 nT over next one hour.

The expected time T is:
T=T,-7-T,
where 1 is the delay time between magnetopause contacting and the a substorm expansion onset. For Bn

event it is ~ 9 min (Lyons et al., JGR, 1997), for Bs eventiitis ~ 1 hr (lyemori, JGG, 1980). We examined IMF B,
tuming events in a duration of AT = T+ 15 min.



September 24, 1998 event

R: 19 = 13.3 Re (at X = -15 Re)
B, = 2.1B, [=2.11(mA/m)
P,=44P, h = h/1.7 (PV").s = const.

Vy = const. Ey = 1.43 Ey




